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(1) Rapid response towards emerging/re-emerging pathogens
(2) New technologies, rapid and reliable supply of reagents
(3) Strengthening global capacity
(4) Mechanisms to assure information and sample sharing during 
emergencies
>there are suggestions on possibilities of WHO to activate emergency 
sample sharing (as that of influenza network), pre-agreed legal 
instruments was also discussed
(5) Platforms for secure and fair data sharing during emergency

COVID-19 WHO
“disease X”

(new technologies) (rapid 
response)

2019 GLADS-HP



WHO GOARN focal point, WHO-CC Reference 
Lab for tropical viruses (JPN-67) 

Comprehensive training 
for molecular diagnoses, 

SLMC Philippines

Pasteur Institute, Ho Chi Minh WHO 
training for advanced serology training for 

DENV& ZIKV differential diagnosis, Vietnam

WHO training for advanced serology training 
for ZIKV diagnosis, Hanoi, Vietnam

WHO training for advanced serology 
training for ZIKV diagnosis, Hanoi, Vietnam

Department of Medical Research, DMR
eASIA project Myanmar-Japan-US

Challenges in infectious disease research 
& control measures

Rapid changes in 
needs  

Need of innovative 
control measures

Need of support, 
technical & 
infrastructure 



Zika virus associated microencephaly, Vietnam: 2015-
Krobuck District

Cu Pong Village

Moi et al., Lancet Infect Dis., 2017

yy
Serological diagnosis
• DENV-IgM-ELISA (-)
• ZIKV-IgM-ELISA (+)
• ZIKV-PRNT 1:160

microencephaly 
case

Dak Lak province
TIHE

NIHE

1. First case of microencephaly associated with ZIKV infection in 
Vietnam

2. Family members and neighbors were also positive for ZIKV 
infection but outbreak was limited within the village.

3. No further microencephaly case was observed beyond 2016 in 
Vietnam

Sporadic Zika epidemic, 
Vietnam 2014-current

Nguyen Co Thach

Lavangi W.

• A total of 801 samples were collected from resident of Krongbuk district, Daklak
province. By using the ZIKV IgM ELISA test, a total of 10.3 % of the serum samples
(83/801) were positive for ZIKV IgM antibodies (P/N ratio = 3.30 1.48), in which a
majority of the positive cases correspond to children under age group of 15 years
and the working age group 31-60 years

• Five of the nine samples (N=5/9) that demonstrated high levels of ZIKV antibodies
was collected from the same village as that of the microcephaly case

(1)  A total of 599 serum samples collected from Hue, 
Vietnam and 180 serum samples collected from Hanoi, 
Vietnam in 2014-2015, were used in this study. 
(2) Among 35 ZIKV positive samples, 16 samples (16/35 
45.7%) were also positive for DENV IgM antibodies. 
Additionally, one sample (1/16, 6.25%) samples were 
positive for DENV NS1 antigen. 
(3) NS5 region analyses reveals that the strains possess 
high homology with those of Asian (South American 
clade).
(4) These results suggest the occurrence of ZIKV in 
Central and North Vietnam prior to 2016.Lavangi et al., 2020 Lancet Infect Dis., Nguyen et al., BMC Infect Dis 2020.



COVID-19 situation in Vietnam



Our experience in collaboration with 
Vietnam on COVID-19

1. Since the inception of our Vietnam Research 
Station in 2004, in collaboration with NIHE, we 
have been conducting epidemiological studies of 
tropical and emerging virus diseases in the region. 

2. Our collaboration includes research on Dengue 
outbreaks, Japanese encephalitis and Zika 
outbreaks.

3. In Jan 2020, there was a number of imported 
COVID-19 cases in Vietnam. 

4. The first few cases of COVID-19 identified in 
Vietnam, was confirmed by NAAT/serological assays 
at Institute of Tropical Medicine in collaboration 
with NIHE.

5. There is a need of a highly specific and sensitive 
assay for COVID-19 differential diagnosis to other 
coronoviruses.

Technology review
(1) Upgrading diagnostic capacity 
(serological: ELISA to PRNT; 
virological: conventional Sanger sequencing to NGS), 
adaptation from ZIKA PRNT
(2) Relevance of new diagnostic tools to current situation

Consultation
Internal and external 
(WHOCC, WHO country 
office) 

Sustainability review
(1) Sourcing of materials
(2) Review of current available facilities
(3) Support for new technology 

Consultation
Internal and external 
(WHOCC, WHO country 
office) 

Training and support
(1) Training of staff
(2) Technical support (results interpretation etc) 
(3) Materials/reagents for quality control
(4) Evaluation of new technology

Improvement of infrastructure 
and integration to workflow 

ZIKV serological diagnosis training, PI-NT, Nha Trang, 2018 

Red indicates support from WHOCC (Japan side)

ZIKV serological diagnosis training, HINE, Hanoi, 2016 

ZIKV serological diagnosis training, PI-HCMC, HCMC, 2017 

ZIKV serological diagnosis training, PI-NT, Nha Trang, 2018

ZIKV serological diagnosis training, HINE, Hanoi, 2016

ZIKV serological diagnosis training, PI-HCMC, HCMC, 2017 

Integration of new technology



SARS-CoV-2 Molecular studies: development of 
diagnostics (NU)

Epidemiology Phylogenetic 
Analysis of SARS-CoV-2 in Northern 

Vietnam

Three subgroups of SARS CoV2 in 
Northern Vietnam
• 19B Wuhan Feb, 2020
•
•
Le et al., EID, 2020; 
Bastola et al., Lancet Infect Dis., 2020;
Ng et al., Int J Infect Dis., 2020.
Nabeshima et al., Lancet Reg Health, 2021

Development of rapid diagnostics for 
SARS-CoV-2 International Collaboration

Rapid COVID-19 genome detection in 
cruise ship Costa Atlantica by using the 
LAMP method

Development of COVID-19 
antigen/antibody detection assay 

•

•
•

SARS-CoV-2 surveillance in 
wild-life & natural reservoirs

Sampling from residents (patients) and wild-life

• SARS-CoV-2 by RT-LAMP developed in NU

• Virus genome analysis

• Virus isolation

• Antibody detection and neutralizing antibody titration

• Analysis of host factors severe vs non-severe vs asymptomatic

Patients Wild animals

Genome analysis Virus isolation
Serological test

Surveillance of bats in 
Vietnam for COVID-19



What lessons were learned from this process? 
Incident Lessons Learnt Action Taken

(1) Increase the capacity for 
diagnosis of an emerging pathogen

(A) Need of new assays to confirm 
diagnosis results of conventional
assays (ELISA, RT-PCR)

(A) Introduction of plaque reduction neutralization
test (serology) and training

(B) Introduction and training of next-generation
sequencing technology to increase diagnosis 
capacity

(C) Introduction of new technology after discussion 
with counterparts and evaluation of feasibility of 
plan with support from counterparts and WHO

(2) Identification and adaptation of 
suitable technology according to 
local needs and condition

(A) Materials and protocol that are 
optimized in WHOCC laboratory in 
Japan could not be sourced or has to 
be adapted to local conditions

(B) Need of control reagents and quality 
control measures 

(A) Discuss with Vietnam counterparts, WHO 
country office to source suitable reagents

(B) Identification and optimization of locally 
available materials

(C) Provision of materials and reagents that are 
needed for the new assays 

(D) Parallel performance of tests in WHOCC, NIHE 
and PI-HCMC

(3) Staff training & technical support (A) Potential capacity gaps: laboratories 
may have differing levels of capacity in 
implementing the new technology

(B) Result interpretation: Different 
laboratories may have different 
interpretation of results (PRNT 
interpretation of primary/secondary 
flavivirus infection); NGS data 
interpretation

(A) Perform training courses in national laboratories
in Vietnam in collaboration with WHO

(B) Discuss with Vietnam counterparts, WHO country 
office to better understand current situation and 
identify problems

(C) Continuous technical support, information and 
material sharing to ensure equal information 
sharing   

How did the new technologies helped 
laboratories to better perform their functions? 

Improved 
functions

Description

Effectiveness + The new assays has been implemented in diagnosis confirmation 
and epidemiological studies  

Capacity + National laboratory has improved capacity to perform advanced 
serological tests (PRNT) and virological tests (NGS)

Sustainability + National laboratory is capable of performing the new tests in local 
settings

National 
implementation
& technology 
sharing

+ National laboratory staff are highly trained, possible introduction of 
technology to other national/province level laboratories
+ Possible application of new technology to further relevant research 
studies and control measures

Integration into
overall public 
health system

+ Possible integration of PRNT into national level diagnosis algorithm 
(Adaptation of PRNT from the Zika diagnosis panel)



(A)

a. 
b. VOC in vitro/in vivo

2
a. N ELISA

b. 
c. ADE

COVID-19 case fatality in Japan

1. Overall COVID-19 CFR is relatively low for Japan, South Korea, New Zealand and
Singapore is lower than that for Japan.

2. Low CFR estimate could be due to low-virulence SARS-CoV-2 variant, host factors and a 
high ascertainment rate owing to contact tracing.

3. New Zealand and Vietnam, used tough measures including closing borders, tight 
lockdowns, large-scale testing and strict quarantines - but Japan did not.



Key question 1:
Genetic changes & viral 

transmission/pathogenicity

Sekizuka et al., mSphere 2020



Nabeshima et al., Lancet Global Health 2021
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(PART B) 
Key question 2: Host Immunity



Research Question

SARS-CoV-2 Infection

Cross-protection to 
other strains

Life-long immunity to 
same strain (virus type)

High titer of antibody Strain-specific 

Short-term protection 
of other strains

Cross-reactivity to 
other strains

Re-infection

Research questions:
1) immunity against SARS-CoV-2 contribute to protection or possibly pathogenesis 
(2) different levels of immunity to circulating coronaviruses relates to SARS-CoV-2 
susceptibility vs resistance, 
(3) susceptibility to re-infection and 
(4) isolation of potent and therapeutic neutralizing antibodies to SARS-CoV-2.

Cross-reactive non-neutralizing antibodies in Dengue
1. Development of an ADE assay 

Development of an ADE assay using FcyR-expressing BHK cells which is able to 
detect ADE activity of mAb and serum samples
Moi et al., J Virol Methods., 2010

2. Determination of the utility of the ADE assay 
The ADE assay was useful in the determination of the sum of ADE and neutralizing 
activity as neutralizing antibody titer
Moi et al., CVI., 2010

3. Determination of neutralizing antibody titers with the ADE assay 
(1) Discrepancy in the neutralizing antibody titer when determined by FcyR-

expressing BHK cells
(2) Absence of neutralizing antibody to infecting DENV in patients 
Moi et al., PLoS NTD., 2012

Findings: Activity to DENV BHK FcyR-BHK
Neutralizing activity + +

ADE activity - +

PRNT assay that uses the FcyR-expressing cells may better 
reflect biological DENV neutralizing activity 

Moi et al., Lancet 2012
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(A)
(Lancet Glob Health., 2021

a. 
b. VOC in vitro/in vivo

2
a. N ELISA (Mutuantu et al., in prep)

b. (Mao et al., in prep, Fukuta et al., in prep)
c. ADE

28

-B)
proof-of-concept

HLA

a. BCR, TCR, HLA
b. in vitro/in vivo
c. 

2
a. BCR, TCR, HLA

b. TCEM

3 RNAseq, metabolome, cytokine, HLA
a. (Fukuta, Matsumoto et al., in prep; LJI)

4
a. TCEM

b. vitro

c. pre-COVID

CONFIDENTIAL



Final Message

1. Technologies

2. Policies

3. Social Integration

4. Collaboration
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